Poster Abstract -Steel moment frames are widely used in buildings subjected to lateral loads such as wind and earthquakes. Several types and details of steel moment connections are available in the literature depending on the severity of the imposed loads. This R&D project aims to develop a new ductile and economical steel moment connection for use in highly seismic areas. The highly ductile new connection is primarily utilizing the ductility of the gusset plate to provide necessary rotational capacity while the entire beam and column connected by this connection remain elastic. The proposed connection is well-suited to be used in steel and composite special ductile moment frames, special steel shear walls and dual systems of moment frames plus special concentrically braced frames, all currently used in seismic lateral force resistance in buildings. In addition, the proposed new moment connection can be used in resisting gravity loads and lateral forces due to wind.
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Design of steel moment connections changed significantly after the 1994 Northridge earthquake, when a number of field-welded steel moment connections were damaged in the form of fracture of the beam-to-column connections welds or areas of the beam and/or column adjacent to the weld. Based on the results of SAC Joint Venture Steel Project and other research efforts, various modifications have been made and several new moment connections have been developed to increase ductility. However, none of the commonly used special steel moment connections utilized the ductility of gusset plates, which are widely applied in braced frames and trusses.
In the proposed gusset plate moment connection, the beam is cut short to leave a distance from the column face where yielding and plastic hinge formation are expected to occur primarily due to in-plane yielding of the gusset plate. The gusset plate can either be directly welded to the column or bolted to the column using an end plate (Fig.1) . With careful proportioning of the connection elements and proper detailing, the beam is expected to remain elastic during the cyclic loading and no, or minimum continuity plates will be required for the column panel zone. Due to the geometry of the gusset plate, it can also be easily integrated into steel plate shear wall system and become part of a dual system of moment frame plus concentrically braced frame. After discussion with steel fabricators, several different feasible beam-to-gusset connections were developed as shown in Fig.2 . Extensive nonlinear finite element analyses of the proposed connection were conducted to study the effects of the welded and bolted gusset-to-column connections, shape and thickness of the gusset plate as well as the free gusset plate length on the monotonic and cyclic behaviour of the proposed connection. The analysis results indicated that the connection will be very ductile and performs in a very desirable manner when the gusset-to-beam moment capacity ratio is less than 1.0, the thickness of the gusset plate is 1.25 times the beam web thickness and a free gusset length of 4 to 6 times the gusset thickness is used. The studies also indicated that in bolted version, where tension bolts connect the gusset to the column, the use of "Upset bolts" is recommended. In Upset bolts, the diameter of shank is less than the diameter of the threaded part to force yielding of unthreaded part of the bolt to occur prior to fracture of the threaded parts to ensure ductility and avoid fracture of the bolt.
In conclusion, a new economical type of highly ductile steel moment connection called "Gusset Plate Moment Connection" is developed and proposed by the authors for seismic and non-seismic applications. The effectiveness of the innovative connection concept has been validated in this R&D project and the effects of key parameters on the performance of the connection under seismic loads (cyclic loading) have been established. The paper will present more information on the seismic behaviour and design of this new moment connection for the first time at this National EERI Conference. 
